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PURPOSE: To obtain an excellent image without uneven 
density by detecting periodic fluctuation of the 
illuminance on an original and scanning 1st and 2nd read 
means so as to minimize the effect of the periodic 
fluctuation. 

CONSTITUTION: CCD line sensors 7, 8 read an image 
while being effected by an illuminance change on an 
original platen 1 f and the state of the illuminance change 
is detected by an illuminance detection means. An adder 
means adds signals from the CCD line sensors 7 r 8 to 
provide an output of a sum signal. A scanning means 
scans each of the CCD line sensors 7, 8 respectively on 
the original platen 1 so as to minimize the adverse effect 
provided to the sum signal representing the periodic 
illuminance change on the original platen 1. In this case, 
the CCD line sensors 7, 8 fitted to a feed screw 10 are 
moved linearly by driving a motor 9 to scan the original. 
That is, the periodic fluctuation of the illuminance on the 
original is detected and the CCD line sensors 7, 8 are 
scanned to minimize the effect of the periodic fluctuation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The picture reader characterized by providing the following. The 1st and the 2nd reading 
means (7 8) of reading the picture on a manuscript base (1) An illuminance detection means to detect the 
periodic illuminance change on the manuscript base (1) concerned (5) An addition means to add the 
signal from the above 1st and the 2nd reading means (7 8), and to output an addition signal (15) A 
scanning means to scan each of the above 1st and the 2nd reading means (7 8) on the aforementioned 
manuscript base (1) so that the bad influence which it has on the addition signal concerned of the 
periodic illuminance change on the aforementioned manuscript base (1) may be stopped to the minimum 
(9,10,14,18) 

[Claim 2] The above 1st and the 2nd reading means (7 8) are beforehand arranged at the fixed interval, 
the aforementioned scanning means An operation means to calculate the scan speed of the above 1st for 
stopping the bad influence which it has on the aforementioned addition signal of the aforementioned 
periodic illuminance change to the minimum, and the 2nd reading means (7 8) (14), The picture reader 
according to claim 1 characterized by consisting of move meanses (9, 10, 18) to which the above 1st and 
the 2nd reading means (7 8) are moved with the scan speed calculated by the operation means (14) 
concerned. 

[Claim 3] An operation means to calculate the arrangement interval of the above 1st for the 
aforementioned scanning means stopping the bad influence which it has on the aforementioned addition 
signal of the aforementioned periodic illuminance change to the minimum, and the 2nd reading means (7 
8) (14), While setting the above 1st and the 2nd reading means (7 8) as the arrangement interval 
calculated by the operation means (14) concerned The picture reader according to claim 1 characterized 
by consisting of move meanses (9, 10, 18) to which the above 1st and the 2nd reading means (7 8) are 
moved with the scan speed defined beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the picture reader which reads a picture using an image 

pck-up sensor. 

[0002] 

[Description of the Prior Art] Conventionally, what is made to move a 1 -dimensional image pck-up 
sensor relatively to a manuscript as a picture reader which reads the picture of a manuscript etc., and 
reads a picture, the thing which reads the picture of a manuscript superficially as it is by the two- 
dimensional sensor are used. 

[0003] In order to lessen quantity of light change of the light source as much as possible in the picture 
reader which is made to move a 1 -dimensional image pck-up sensor relatively to a manuscript, and reads 
a picture, a RF generator to the high frequency current is supplied to this, using a fluorescent lamp as the 
light source with facsimile in supplying DC power supply to current to this, and making the light switch 
on ****, using a halogen lamp as the light source with a digital copy machine, and the light is made to 
switch on. Moreover, in what is shown in JP,63-1 17556,A, the quantity of light change by aging of the 
light source was detected, and the reading output of a picture is amended so that reading doubled with 
quantity of light change can be performed. 

[0004] Thus, it is considering as the composition which performs amendment according to quantity of 
light change in considering as the composition which lessens quantity of light change of the light source 
as much as possible **** for preventing the periodic concentration nonuniformity of an output picture. 
The following generates this concentration nonuniformity owing to. That is, if a halogen lamp and a 
fluorescent lamp are turned on by the general source power supply (50Hz, 60Hz), the illuminance of a 
manuscript side will change with the flickers based on aging of supply voltage periodically. It is because 
it will change with these change periodically [ the light income of a 1 -dimensional line sensor ] between 
each line. 

[0005] On the other hand, in the video camera without the light source of exclusive use, the method of 
adjusting the reset time of an image pck-up sensor according to the time variation of an ambient light is 
learned as it is shown in image information (1989, Vol.21, P26-P27) in order to prevent generating of 
the periodic concentration nonuniformity of the output picture by the above-mentioned flicker in the 
picture reader using the two-dimensional image pck-up sensor for example. 

[0006] If such a method is used, a periodic change of the photographic subject illuminance by the flicker 
of the light source turned on by the source power supply can remove the bad influence which it has as 
change of the light income of an image pck-up sensor for every frame as mentioned above. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to be in the picture reader using the 1- 
dimensional image pck-up sensor as mentioned above and to lessen quantity of light change of the light 
source as much as possible, when DC power supply and a RF generator are used, as compared with the 
case where AC power supply is used, cost is high, the space in which these power supplies are held is 
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needed, and manufacture of a low cost and a small picture reader is difficult. 

[0008] moreover, reading doubled with quantity of light change can be performed — as — quantity of 
light change of the light source — detecting — the reading output of a picture ~ an amendment — if it was 
in the picture reader made like, in the field with little quantity of light of the light source, the S/N ratio 
of an output signal may have got worse owing to the light income of an image pck-up sensor decreasing, 
and problems, such as a "rough deposit", may have arisen in picture quality 
[0009] Furthermore, it is in the picture reader using the two-dimensional image pck-up sensor as 
mentioned above, and the reset time of one frame (equivalent to one line of a 1 -dimensional image pck- 
up sensor) is determined as the change period of AC power supply, and the thing using the method of 
adjusting the reset time of an image pck-up sensor according to the time variation of an ambient light 
has the problem that reading by earlier time cannot be performed. 

[0010] It is offering the picture reader which does not produce picture quality problems, such as a 
"rough deposit", at the same time it prevents generating of concentration nonuniformity, without being 
made in order that this invention may solve such a conventional problem, and one of the purpose of the 
using expensive power supplies, such as DC power supply and a RF generator. 
[001 1] Moreover, other purposes of this invention are offering the picture reader which can attain 
improvement in the speed of reading while being able to prevent generating of such a picture quality 
problem, when influenced of an ambient light. 

[0012] Furthermore, other purposes of this invention are offering the picture reader which loses the 
lighting portion of a main part, makes photography possible only by the ambient light with a low 
illuminance, and can attain cost-cut-izing and ** space-ization. 
[0013] 

[Means for Solving the Problem] The 1st and the 2nd reading means which this invention for attaining 
the above-mentioned purpose reads the picture on a manuscript base, An illuminance detection means to 
detect the periodic illuminance change on the manuscript base concerned, and an addition means to add 
the signal from the above 1st and the 2nd reading means, and to output an addition signal, It is 
characterized by having a scanning means to scan each of the above 1st and the 2nd reading means on 
the aforementioned manuscript base so that the bad influence which it has on the addition signal 
concerned of the periodic illuminance change on the aforementioned manuscript base may be stopped to 
the minimum. 

[0014] Moreover, the above 1st and the 2nd reading means are beforehand arranged at a fixed interval, 
and it carries out that the aforementioned scanning means consists of an operation means calculate the 
scan speed of the above 1st for stopping the bad influence which it has on the aforementioned addition 
signal of the aforementioned periodic illuminance change to the minimum, and the 2nd reading means, 
and a move means, to which the above 1st and the 2nd reading means move with the scan speed which 
calculated by the operation means concerned as the feature. 

[0015] Furthermore, an operation means to calculate the arrangement interval of the above 1st for the 
aforementioned scanning means stopping the bad influence which it has on the aforementioned addition 
signal of the aforementioned periodic illuminance change to the minimum, and the 2nd reading means, 
While setting the above 1st and the 2nd reading means as the arrangement interval calculated by the 
operation means concerned, it is characterized by consisting of move meanses to which the above 1st 
and the 2nd reading means are moved with the scan speed defined beforehand. 
[0016] 

[Function] Thus, the picture reader of the constituted this invention acts as follows. 
[0017] Although a picture will be read while the 1st and 2nd reading meanses are influenced of the 
illuminance change on a manuscript base, the state of this illuminance change is detected by the 
illuminance detection means. An addition means adds the signal from the 1st and 2nd reading meanses, 
and outputs an addition signal, and a scanning means makes each of the above 1st and the 2nd reading 
means scan on the aforementioned manuscript base so that the bad influence which it has on the addition 
signal concerned of the periodic illuminance change on a manuscript base may be stopped to the 
minimum. 
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[0018] Moreover, when the above 1st and the 2nd reading means are beforehand arranged at the fixed 
interval, by the operation means, the scan speed of the above 1st for stopping the bad influence which it 
has on the aforementioned addition signal of periodic illuminance change to the minimum, and the 2nd 
reading means is calculated, and a move means moves the 1st and 2nd reading meanses with this 
calculated scan speed. 

[0019] On the other hand, in being the composition that the arrangement interval of the above 1st and 
the 2nd reading means can be changed The arrangement interval of the above 1st for stopping the bad 
influence which it has on the aforementioned addition signal of the aforementioned periodic illuminance 
change by the operation means to the minimum, and the 2nd reading means calculates, a scanning means 
The interval of the 1st and 2nd reading meanses is set as this calculated arrangement interval at this 
calculated interval, and a manuscript base top is scanned at the rate of predetermined. 
[0020] 

[Example] Hereafter, the example of this invention is explained in detail based on a drawing. 
[0021] Drawin g 1 is the external view of the picture reader concerning this invention. 
[0022] On the manuscript base 1 of equipment, manuscripts, such as books and a file, are placed 
upward. The photography camera section 2 which reads this manuscript by scanning above this 
manuscript base 1 is attached. Between the manuscript base 1 and the photography camera section 2, the 
predetermined interval is given so that a workspace may be formed. The lighting system 3 which 
illuminates a manuscript is attached in the back upper part of the manuscript base 1. Among drawing, a 
control unit 4 is a portion which sets up the reading conditions of a picture, and the lighting monitor 5 is 
a sensor which functions as an illuminance detection means to detect the illuminance on a manuscript. 
[0023] Drawin g 2 shows the internal structure of the optical system of the image pck-up camera section 
2. 

[0024] A taking lens 6 is a lens for carrying out image formation of the image of a manuscript to an 
image pck-up sensor. In the focal plane by which image formation is carried out, the image of a 
manuscript sets a fixed interval in parallel, and is arranged, and the CCD line sensors 7 and 8 which 
constitute the 1st and 2nd reading means move in the direction of vertical scanning (direction shown by 
the arrow of drawing) by the move means. This move means consists of delivery screws 10 which rotate 
by the motor 9 and this motor 9. 

[0025] Therefore, the CCD line sensors 7 and 8 attached in the delivery screw 10 carry out straight- line 
movement, and vertical scanning of the manuscript is carried out by rotation of a motor 9. 
[0026] Drawin g 3 is drawing showing the periodic upset condition of the illuminance on the manuscript 
at the time of using a halogen lamp for a lighting system 3, and turning this on by AC power supply. In 
order that the brightness of the halogen lamp of a lighting system 3 may change periodically in 
connection with the voltage variation period of AC power supply, synchronizing with this period, the 
illuminance on a manuscript is also changing as illustrated. In addition, the illuminance monitor 5 
detects this illuminance change using photometry elements, such as a photodiode and Cds. 
[0027] Drawin g 4 is drawing showing the output change state of the CCD line sensor 7 when using a 
halogen lamp for a lighting system 3, turning this on by AC power supply, and photoing the uniform 
concentration portion of a manuscript. In order that the CCD line sensor 7 may move in the direction of 
vertical scanning with directions of the photography start from a control unit 4, the output changes 
according to the passage of time synchronizing with illuminance change of a halogen lamp as illustrated. 
Thus, the output level of the CCD line sensor 7 serves as a value proportional to the illuminance level in 
the time of photoing a certain photography position on a manuscript. 

[0028] Drawin g 5 is drawing showing the output change state of the CCD line sensor 8 in the same 
conditions as the above (in the case of drawing 4 ). although the output changes according to the passage 
of time, in order that it may be overdue fixed time like the case of the CCD line sensor 7 as compared 
with the case where the timing of a photography start is the CCD line sensor 7, the phase of the graph 
which shows the relation between the position on the manuscript in the CCD line sensor 8 and an output 
level serves as constant-rate ******' s as compared with the graph of drawing 4 The output of the CCD 
line sensor 7 and the CCD line sensor 8 changes like above-mentioned drawin g 4 and drawing 5 , and 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/17/2003 



Page 4 of 5 



presents signs that the sum of the output of both these sensors 7 and 8 also changes with phase contrast 
of both the sensors 7 and 8. If it sets up so that the phase of output change of the CCD line sensor 8 may 
be overdue a half period (or positive-number twice of a half-period + period) with it of the CCD line 
sensor 7, output change of both the sensors 7 and 8 negates each other, and can obtain the most uniform 
output. 

[0029] Drawing 6 shows the change state of the sum of the output of both the sensors 7 and 8 at the time 
of setting it as such a phase relation. Output change of each sensor 7 and 8 by the voltage variation of 
the lighting light source can be suppressed by this setup, and picture concentration nonuniformity can be 
mostly canceled now so that clearly from drawing. Moreover, since the output of two sensors 7 and 8 is 
added, the level of an output signal serves as double precision in the case of one sensor, and its S/N ratio 
of a sensor output improves. 

[0030] Thus, by adding the output of two sensors 7 and 8, the stability of picture concentration improves 
and deterioration of picture quality, such as a "rough deposit", is mitigated. 

[0031] Gap of the output phase by both these sensors 7 and 8 is produced by gap of time to photo the 
same position on a manuscript, and gap of this time is decided by the installation interval and scan speed 
of both the sensors 7 and 8. The period of the illuminance change on a manuscript can be calculated 
based on the illuminance monitor's 5 detection result, and the above setup can be performed on it by 
controlling the scan speed of both the sensors 7 and 8 according to the following (1) formulas. 

[0032] V=2xD/T (1) formula V:scan speed D: — installation interval T: of a sensor - periodic 

drawing 7 of an illuminance is the conceptual diagram of the image-processing circuit and control 
circuit which are used for this invention equipment 

[0033] After photo electric translation of the reflected light of the manuscript collected by the taking 
lens 6 is carried out by the CCD line sensor 7 and the CCD line sensor 8, it is changed into a digital 
signal by A/D converters 1 1 A and 1 IB. After the image data changed into the digital signal by A/D 
converters 1 1 A and 1 IB is added by the adder 15 and made into an addition signal, it is sent to the 
memory 13 which stores image data temporarily via digital processing circuits, such as the gamma 
converter 12. 

[0034] In order to change the scan speed of the CCD line sensors 7 and 8 with this equipment according 
to the change period of lighting light, the transfer rate of the image data outputted becomes less fixed. 
Memory 13 is for storing temporarily the data sent by various transfer rates, and doubling the data 
output speed of this equipment, and the data receiving speed of an external instrument. This memory is 
connected to CPU14 and these control is performed according to directions of this CPU14. 
[0035] The ramp-control section 16 which carries out lighting control of the lamp 17 which constitutes a 
lighting system 3, and this, the motor 9 which constitutes the move means of a sensor, and the speed- 
control section 18 which controls this are connected to this CPU 14. In addition, the illuminance monitor 
5 detects the illuminance change on the manuscript base 1, and outputs this to CPU14. 
[0036] Drawin g 8 is a flow chart which shows reading operation of this equipment. 
[0037] If start directions of reading operation are inputted, CPU 14 will turn on the lamp 17 of a lighting 
system 3 through the ramp-control section 16, and will illuminate the manuscript on the manuscript base 
1 (SI). Next, the illuminance monitor 5 is used and the illuminance change on the manuscript base 1 is 
detected (S2). CPU14 asks for the change period using the repeat property of detected illuminance 
change, and calculates a scan speed according to the above-mentioned (1) formula (S3). After the above 
operation is completed, the CCD line sensor 7 and the CCD line sensor 8 are scanned at this speed, and 
a manuscript is photoed (S4). Finally a lamp 17 is switched off and reading operation is ended (S5). 
[0038] Although the above is an example which makes phase contrast of the signal from both sensors 
desired phase contrast by controlling the scan speed of the CCD line sensors 7 and 8, the same thing is 
possible for a scan speed also by changing the installation interval of the CCD line sensor 7 and the 
CCD line sensor 8, while it has been fixed besides this. 

[0039] That is, it asks for the change period T of an illuminance beforehand, D=TxV/2 are calculated, 
the installation interval of the CCD line sensor 7 and the CCD line sensor 8 is set as the installation 
interval D of the sensor obtained as a result of this operation, and it may be made to perform scanning 
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operation after that so that it may understand also by (1) formula. 

[0040] What is necessary is to replace with what saw off the both sides of the CCD line sensor 7 and the 
CCD line sensor 8 as shown in drawing 1 as a mechanism in this case, and was fixed to the screw 10, to 
divide the delivery screw 10 into two, to attach the CCD line sensor 7 and the CCD line sensor 8 
separately, and just to consider as this composition that was carried out 2 ****s and that sends and 
changes the interval of a screw. 

[0041] Furthermore, it is good also as a used [ together ] type thing which controls the above scan 
speeds in addition to such a mechanism. 

[0042] Furthermore, although the illuminance monitor 5 of exclusive use was used in the above- 
mentioned example in order to detect the illuminance change on the manuscript base 1, it is also 
possible to photo the uniform concentration section (20 of drawing 1 ) prepared on the manuscript base 
1 using a photography sensor, and to detect illuminance change using this output change. 
[0043] In the above example, although the halogen lamp was used as the light source of a lighting 
system 3, when other light sources, such as a fluorescent lamp, are used, the same effect can be 
expected. 

[0044] Drawing 9 shows the time variation of the illuminance on the manuscript at the time of switching 
on the light by AC power supply, using a fluorescent lamp as the light source of a lighting system 3. 
Moreover, drawing 10 shows output change of the CCD line sensor 7 at this time, and the CCD line 
sensor 8. And drawing 1 1 shows change of the sum of the output of the CCD line sensor 7 when setting 
up a phase the optimal, and the CCD line sensor 8. 

[0045] Moreover, when the lighting system 3 of a main part is deleted and a photograph is taken only by 
the ambient light as other examples, the same above-mentioned effect can be expected. That is, as well 
-as the case where an ambient light is [ the light source of a main part ] a halogen lamp in the case of an 
incandescent lamp etc. when an ambient light is a fluorescent lamp, it can be considered the case where 
the light source of a main part is a fluorescent lamp, the same way. In this case, illuminance change 
which the illuminance monitor 5 detects is not based on the lighting system 3 of a main part, and is 
based on change of an ambient light. 

[0046] Since the S/N ratio of an output signal is generally improved as mentioned above although the 
illuminance of an ambient light is low in many cases as compared with the illuminance of the lighting 
system 3 of a main part, a good picture with few noises can be acquired also in reading only by the 
ambient light. Moreover, while preventing the excessive heat and excessive light which are generated by 
deleting the lighting system 3 of a main part in this way here and reducing the work burden to an 
operator, the cost cut of a main part and ** space-ization are realizable. 

[0047] Furthermore, when an ambient light puts each other on the lighting light of a main part, it 
becomes the case of the example 1 which has a lighting system 3 on a main part, and the addition using 
an ambient light of other examples, and the same effect as the above can be expected with the 
composition of this invention. 
[0048] 

[Effect of the Invention] Since according to this invention which was described above and which has 
composition like a claim 1 or a claim 3 like the 1st and 2nd reading meanses are scanned so that periodic 
change of the illuminance on a manuscript may be detected and the influence of this periodic change 
may serve as the minimum, a good picture without concentration nonuniformity can be acquired. 

[Translation done.] 
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